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(54) INHIBITOR PREPARATION OF ANGIOTENSIN CONVERTING ENZYME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject preparation excellent in inhibiting activity on angiotensin 
converting enzyme, high in safety and useful as a pharmaceutical product for the prophylaxis, treatment, 
etc., of hypertension, a food, etc., by compounding Leu-Pro-Pro and an active component. 
SOLUTION: y-Zein is dispersed in distilled water, the dispersion is adjusted to pH 12 with 1N NaOH to 
dissolve the y-zein, then the resultant solution is heated at 100°C for 30min to denature the -y-zein, and 
subsequently thermolysin is added to the mixture, and the reaction is stopped with 1N HCI. The reaction 
mixture is subjected to HPLC(high performance liquid chromatography) to collect Val-His-Leu-Pro-Pro-Pro, 
the obtained peptide is treated with leucine aminopeptidase to lead to Leu-Pro-Pro-Pro, and then the 
product is hydrolyzed at 100°C for 10min after adding 12N HCI to obtain Leu-Pro-Pro. Subsequently, the 
resultant Leu-Pro-Pro is compounded as an active component to obtain a preparation, and thus the 
objective enzyme inhibitor preparation having excellent inhibiting activity on angiotensin converting enzyme, 
extremely high in safety and useful as a pharmaceutical product, a functional food, etc., is obtained. 
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•* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(0001] 

[Field of the Invention] Especially this invention relates to the angiotensin conversion enzyme inhibitor with which it is 
expected that it can use for drugs or food useful for the prevention and the therapy of hypertension which it is in the 
inclination of an increment in recent years, and are expected the cure about angiotensin conversion enzyme inhibitor. 
[0002] 

[Description of the Prior Art] Although it is well known by the onset >of hypertension that the renin-angiotensin series 
has deep relation, the role with angiotensin converting enzyme (it is also called EC3 .4.15.1 and Following ACE) 
important for this renin-angiotensin series is played. In this case, the angiotensinogen secreted by the liver acts to 
angiotensin I (Asp-Arg-Val-Tyr-Ile-His-Pro-Phe-His-Leu) which was decomposed by the enzyme renin produced by 
the kidney, and ACE transforms this thing to angiotensin II (Asp-Arg-Val-Tyr-Ue-His-Pro-Phe). And this angiotensin 
n shrinks a blood vessel wall smooth muscle, raises blood pressure, acts on the adrenal cortex further and has an 
operation of promoting secretion of aldosterone. Moreover, although the bradykinin whose pressure the enzyme 
kallikrein which exists in plasma disassembles the protein called kininogen, make extend a blood vessel, and is made to 
lower is produced, it will be decomposed by operation of ACE and this bradykinin will be inactivated. Thus, ACE 
disassembles a pressure-lowering nature peptide (bradykinin) on the other hand, and advances blood pressure towards a 
rise as a result while it produces a pressure-up nature peptide (angiotensin II) in one side. Therefore, it is possible by 
controlling this enzyme activity to prevent elevation of blood pressure (pressure lowering). 

[0003] Much synthetic material, such as captopril (D-2-methyl-3-mercapto propanoyl-L-proline), is known by making 
into the start several sorts of peptide nature inhibitors obtained from snake venom as ACE inhibitor, among these 
practical use is already presented with captopril as an oral hypotensor. Moreover, ACE inhibitor is found out also in a 
microorganism or various food, and the utilization as a hypotensor is considered in recent years. 
[0004] Moreover, the ACE inhibitor of the trypsin hydrolyzate origin of cow's milk casein is isolated, or it processes by 
the peptidase further, and using this as an antihypertensive is proposed (JP,60-23085,B, 60-23086, 60-23087, JP,61- 
36226,A, 61-36227). Moreover, recently, using the hydrolyzate by the serine protease of the Bacillus bacteria origin of 
fishes protein or soybean protein, the metal protease of the Bacillus bacteria origin, or the thiol protease of the 
vegetable origin as an antihypertensive is proposed (JP,62- 169732, A). . 

[0005] The prolamin one side and whose corn protein are principal components about a prolamin, including 50 - 60% 
and a glutelin 35 to 40% is called a zein (zein), A zein is divided into three sorts, alpha, beta, and gamma, (J. Cereal 
Sci.5,1 17 (1987)). In gamma-zein, the repeat structure which makes a base unit Val-His-Leu-Pro-Pro-Pro is included 
(Nucleic Acids Res. 13(5), 1493 (1985)). 
[0006] 

[Problem(s) to be Solved by the Invention] Angiotensin conversion enzyme inhibitor is always called for for new 
useful antihypertensive ******, Moreover, it is these days when the functional food which aims at prevention of 
various symptoms, such as hypertension, etc. through everyday intake only as drugs is also called for. Therefore, it 
aims at offering specific oligopeptide system angiotensin conversion enzyme inhibitor this invention having the 
outstanding angiotensin conversion enzyme inhibition operation and the outstanding blood-pressure descent operation, 
high [ this invention / very ] safety and usable also as functional food only as drugs. 
[0007] 

[Means for Solving the Problem] this invention persons found out that the fixed peptide obtained by hydrolyzing 
gamma-zein in the com protein which is the cheap and most common food-grade protein by the specific protease has 
angiotensin conversion enzyme inhibition activity, and that the above-mentioned technical problem was solvable by 
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'using this peptide, as a result of searching various matter which has ACE inhibition activity. That is, this invention 
offers the angiotensin conversion enzyme inhibitor which contains Leu-Pro-Pro as an active principle. 

[0008] " ' *c 

[Embodiment of the Invention] according to a conventional method, it is separable from the zein protein separated from 
the corn protein which obtains that it is a gamma-zein used for this invention, and is obtained in a sorghum or the 
manufacture process of corn starch (for example, Plant Physiol, 80,623 (1986)). Moreover, the example of preparation 
of gamma-zein is shown in the example 1 of reference. 
[0009] Hydrolysis in this invention is performed by the following process. 

a) Give gamma-zein to thermolysin hydrolysis first and it makes Val-His-Leu-Pro-Pro-Pro generate. That is, gamma- 
zein is first dissolved in alkali solutions, such as a sodium-hydroxide water solution, and the low-molecular impurity 
solubilized with the ultrafiltration is removed. Subsequently, thermolysin is made easy to cany out processing for 5 
minutes to 1 hour if needed at pH 10-12 and the temperature of 80-100 degrees C etc., to denature gamma-zein, and to 
commit. Under the present circumstances, the fraction which carried out depolymerize is removed with an 
ultrafiltration. 

[0010] Subsequently, a hydrochloric acid etc. adjusts pH near neutrality, calcium content buffer solution adjusts pH to 
6-9, temperature is kept at 30-80 degrees C, thermolysin is added, and an enzyme reaction is made to perform for 1 to 
40 hours. As the buffer solution, it is 0.005-0.01M. The CaCl content 0.05M tris hydrochloric-acid buffer solution (pH 
8-8.5) etc. is used suitably. 0.1-10 weight section is suitable for the amount of the thermolysin used to the substrate 
100 weight section. A reaction is terminated by adding acids, such as a hydrochloric acid, and carrying out deactivation 
of the enzyme as three or less pH. 

[001 1] The low-molecular content filtrate which gives the enzyme liquid after a reaction to an ultrafiltration, and is 
passed is collected. A Val-His-Leu-Pro-Pro-Pro content solution is obtained by condensing, giving a column 
chromatography, for example, sephadex LH-20 column chromatography, after neutralizing filtrate, in alkali water 
solutions, such as a sodium hydroxide, and comparing the elution pattern by HPLC of each fraction with it of synthetic 
Val-His-Leu-Pro-Pro-Pro. A column chromatography, for example, an SP-Toyo Perl 650S cation-exchange 
chromatography, the opposition system HPLC, etc. can refine this thing further, 

[0012] b) Next, hydrolyze Val-His-Leu-Pro-Pro-Pro by the leucine aminopeptidase, and make His-Leu-Pro-Pro-Pro or 
Leu-Pro-Pro-Pro generate. This enzyme reaction is usually performed at 30-60 degrees C among the buffer solution of 
pH 6-9 for 1 to 24 hours. As the buffer solution, a 0.05MMgCl content 0.1M tris hydrochloric acid (pH8.6) etc. is used. 
0. 1 - 10 weight section is suitable for the amount of the leucine aminopeptidase used to the substrate 100 weight 
section. 

[0013] At 100 degrees C, a reaction is heated for 5 minutes and terminated. A column chromatography HPLC, for 
example, an opposition system etc., can perform isolation purification of the specified substance from reaction 
termination liquid. The comparison of the HPLC elution pattern of a synthetic peptide can perform a trace of the quality 
of the specified substance like the case of a. 

[0014] c) Remove one edge Pro C end each by hydrolyzing Val-His-Leu-Pro-Pro-Pro, His-Leu-Pro-Pro-Pro, or Leu- 
Pro-Pro-Pro by Carboxy peptidase C next, or giving mild acidolysis. This enzyme reaction is usually performed at 30- 
60 degrees C among the buffer solution of pH 4-7 for 1 to 24 hours. 0.1M citrate buffer solution etc. is used as the 
buffer solution. 0. 1 - 10 weight section is suitable for the amount of the carboxy peptidase C used to the substrate 100 
weight section. At 100 degrees C, a reaction carries out heating for 5 minutes etc., and is terminated. 
[001 5] Acidolysis is usually performed at the temperature of 80-120 degrees C for 5 to 120 minutes using acids, such 
as a hydrochloric acid of 0.1 to concentration 6 convention. A reaction is terminated by neutralizing in a sodium- 
hydroxide water solution etc. In any case, a column chromatography HPLC, for example, an opposition system etc., 
can perform isolation purification of the specified substance from reaction termination liquid. The comparison of the 
HPLC elution pattern of a synthetic peptide can perform a trace of the quality of the specified substance like the case of 
a. In addition, the process of Above b is performed if needed. Moreover, when performing both the processes of b and 
c, any may be performed first. 

[0016] The peptide of the amino acid degrees of polymerization 3-5 acquired by the above shows ACE inhibition 
activity. When using these peptides as an ACE inhibitor, these peptides may be contained independently, and may be 
contained as mixture of the rate of arbitration, and may contain other peptides of the hydrolyzate origin, and amino acid 
as a minor component further. 

[0017] the peptide concerned - as it is - or it is usually used by making it at least one pharmaceutic aid and 
pharmaceutical preparation constituent. The mammals including Homo sapiens can be medicated with the peptide of 
this invention parenterally (namely, an intravenous injection, rectum administration, etc.) or in taking orally, and it can 
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be Manufactured in the gestalt suitable for each medication method. 

[0018] The formulation as injections usually includes a sterilized water water solution. The pharmaceutical preparation 
of the above-mentioned gestalt can contain other medicine manufacture adjuvants other than water (methyl 
parahydroxybenzoate, propyl parahydroxybenzoate, etc.), such as a buffer and pH regulators (dibasic sodium 
phosphate, citric acid, etc.), isotonizing agents (a sodium chloride, glucose, etc.), and a preservative, again. This 
pharmaceutical preparation can be sterilized with filtration, mixing of the germicide to a constituent, and the exposure 
and heating of a constituent that let a bacteria maintenance filter pass, this medicine manufacture - again as a 
sterilization solid-state constituent - manufacturing - business - the time - sterilized water etc. - dissolving - it can 
also be used . 

[0019] An internal use agent manufactures medicine in the form of having been suitable for absorption by the 
gastroenteric organ. A tablet, a capsule, a granule, a fine grain agent, and powders can include pharmaceutic aid (syrup, 
gum arabic, gelatin, sorbitol, tragacanth, a polyvinyl pyrrolidone, hydroxypropylcellulose, etc.) in ordinary use, for 
example, binders, excipients (a lactose, a sugar, corn starch, calcium phosphate, sorbitol, glycine, etc.), lubricant 
(magnesium stearate, talc, a polyethylene glycol, silica, etc.), disintegrator, and wetting agents (potato starch, 
carboxymethyl cellulose, etc.) (sodium lauryl sulfate etc.). A tablet can be coated with a conventional method. Oral 
liquids and solutions can be used as a water solution etc., or can be used as a dry product. Such oral liquids and 
solutions may include, additives, for example, preservatives, in ordinary use (methyl p-hydroxybenzoate or propyl, 
sorbic acid, etc.). 

[0020] Although various amounts of this peptide in the ACE inhibitor of this invention are changeable, 1 - 100% (w/w) 
is usually suitable. 0.5-500mg/kg/day is suitable for the dose of this ACE inhibitor as an active principle. In addition, 
each acute toxicity of the peptide of this invention is LD(rat, internal use) >5 g/kg. 

[0021] Moreover, the peptide of this invention may be eaten as the functional food which added nutrients remaining as 
it is or various etc., or was made to contain in an eating-and-drinking article, and gave the function of a blood-pressure 
descent operation and hypertension prevention from having the advantage which does not have a bad influence on a 
living body even if it takes in so much, and health food, namely, nutrients, such as for example, various vitamins and 
minerals, - in addition, food and the solid food article of various configurations with liquefied nutrition supplement 
drink, soybean milk, soup, etc. - it is as it is as still more powdered - it is - it can also add and use to various food. 
The content of this peptide in the ACE inhibitor of this invention as this functional food and health food and intake are 
the same also in the above-mentioned medicine manufacture, and good. 
[0022] 

[Example] Next, an example explains this invention. % shows weight % among an example. 

Example 1 Preparation of each oligopeptide, and ACE inhibition activity a 25ml of distilled water is made to distribute 
preparation gamma-zein 0.5g of Val-His-Leu-Pro-Pro-Pro, and it is IN. It adjusted to pH12 by NaOH, and gamma-zein 
was dissolved. Subsequently, the ultrafiltration using Amicon PM-10 (cut off molecular weight 10,000) as 
ultrafiltration membrane was given, and the solubilized low-molecular impurity was removed. NaOH of pH12 was 
added to inner liquid, and it considered as 25ml of whole picture, and heated at 100 degrees C for 30 minutes, and 
gamma-zein was denatured. In order to remove the fraction which carried out depolymerize by this processing, the 
again same ultrafiltration as the above is given, and distilled water is added to inner liquid, and it considers as 25ml of 
whole picture, and is 1 moreN. It was made neutrality by HCI. 

[0023] It is 0.05M of 0.25 ** to the whole picture. After adding the CaCl content 0.25M tris HCI buffer solution 
(pH8.5) and keeping at 37 degrees C, thermolysin (sigma company) 18mg was added. 40 hours after, IN It adjusted to 
pH1.7 by HCI, the reaction was stopped, and it collected low-molecular [ which give to the same ultrafiltration as the 
above and it passes ]. It is IN about this. The condensed concentration liquid was added in the column of sephadex LH- 
20 after neutralization by NaOH, and elution was carried out with distilled water (elution conditions: column height of 
70cm, the bore of 1 .6cm, the sample addition of 2ml, rate-of-flow 33 ml/hr). 

[0024] the elution pattern by HPLC was investigated using the small quantity of each fraction, and fractions with the 
peak of the elution location which synthetic Val-His-Leu-Pro-Pro-Pro shows, and homOtopic were collected (elution 
condition [ of HPLC ]. - column Waters Radial PAK [ ] - C-8, 10 micrometers, sample addition 5microl, rate-of-flow 
1 ml/min, elution phosphate buffer solution (lOmM KHPO, 50mM NaSO, pH3.0):acetonitrile =2:3, and detection 
UV210nm). 

[0025] Fractions with the peak by which adds in SP-Toyo Perl 650S column which equilibrated this fracUon with SmM 
buffer solution (pH4.0), and is eluted in the linear density gradient of 0 - 0.3M NaCI, and elution is carried out to 
synthetic Val-His-Leu-Pro-Pro-Pro and homotopic in HPLC were collected (SP-Toyo Perl elution conditions: column 
height of 20cm, the bore of 1.6cm, rate-of-flow 100 ml/hr, 0 containing the elution SmM acetic-acid buffer solution 
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(pH4,0) - 6.3M NaCl.). The elution conditions of HPLC are the same as the above. 

[0026] Opposition silica gel column SepPAK which gave HPLC, isolated preparatively only the peak of synthetic Val- 
His-Leu-Pro-Pro-Pro and homotopic after condensing the collected fraction, and was washed by HC1 of pH2 It was 
made to stick to C-18 (Waters), and after removing the salt intermingled by HC1 of pH2, elution was carried out with 
the methanol and amino acid analysis was performed (the HPLC elution conditions at the time of preparative isolation: 
only the sample addition of others is the same as that of the conditions in the beginning at 25microl). Amino acid 
analysis is 6Ns about a sample by the above. It dissolved in HC1 and the amino acid analyzer after 24-hour heating 
performed at 11 0 degrees C under the vacuum. 

[0027] The mole ratio which set Leu to 1 as a result is Val. 1.3 His 1.2 Leu 1, Pro It was set to 3 .1 and Val-His-Leu- 
Pro-Pro-Pro has been collected. Moreover, the result of mass analysis is 659 (M+l), and was in agreement with the 
anticipation molecular weight of the above-mentioned peptide. 

[0028] b) It is 0.05M about the preparation leucine aminopeptidase (Boehringer Mannheim Yamanouchi) (liquefied 
[ ml ] 5mg /) of Leu-Pro-Pro-Pro. It dissolved in 800micro (pH8.6) of MgCl content 0.1M tris hydrochloric acids 1, and 
considered as enzyme liquid, 300microM Val-His-Leu-Pro-Pro-Pro 50microl and 200micro of enzyme liquid 1 were 
mixed, and it was made to react at 37 degrees C for 23 hours. After the reaction, from reaction mixture, the peaks by 
which elution is carried out to synthetic Leu -Pro-Pro-Pro and homotopic by HPLC were collected, and amino acid 
analysis was performed (HPLC elution conditions: it is the same as the conditions in the beginning except having set to 
have set pH of the phosphate buffer solution to be used to 2.5, and a sample addition to lOmicrol). The mole ratio 
which set Leu to 1 as a result is Val. 0. 1 6, Leu 1 , His 0. 1 9, Pro It was set to 2.5 1 and Leu-Pro-Pro-Pro has been 
collected. 

[0029] c) Preparation 6.3mM of Leu-Pro-Pro Leu-Pro-Pro-Pro 200microl and 12Ns HCI200microl was mixed and the 
hydrolysis reaction was made to obey at 100 degrees C for 10 minutes. Subsequently, the fraction which has the peak 
(3.18mm) of synthetic Leu-Pro-Pro and homotopic by the elution by HPLC was recoverable. ((Elution conditions: Co.) 
Column Merck Lichrosorb RP-SelectB Smicrometer, rate-of-flow 1 ml/min, elution Phosphate buffer solution 
(pH2.5):acetonitri!e =5:1, detection UV210nm) . 

[0030] d) It obtained like Above c from preparation Val-His-Leu-Pro-Pro-Pro of Val-His-Leu-Pro-Pro. 
[003 1] e) The ACE inhibition activity of each peptide which is beyond measurement of ACE inhibition activity, and 
was made and obtained was measured as the following. That is, first, 5g rabbit langue acetone powder was melted to 
the 50ml 0.1M sodium-borate buffer solution (pH8.3), centrifugal processing was carried out under the conditions for 
40,000 G or 40 minutes, the supernatant liquor was further diluted with the above-mentioned buffer solution 5 times, 
and angiotensin-converting-enzyme liquid was obtained. 

[0032] 0.03ml of each peptide solution is put into a test tube, and the 0.25ml HIPURIRU histidyl leucine (the last 
concentration - it contains NaCl 300mM 5 mM) was added to this, subsequently the 0. 1 ml of the above-mentioned 
angiotensin-converting-enzyme liquid was added to it, and it was made to react to it for 30 minutes at 37 degrees C as a 
substrate Then, after adding 0.25ml of 1-N hydrochloric acids and stopping a reaction, 1 .5ml ethyl acetate was added, 
the 228nm absorption value of the HIPURIRU acid extracted in ethyl acetate was measured, and this was made into 
enzyme activity. In addition, the absorption value of 228nm in case this invention inhibitor is not included on this 
condition was about 0.35. Such an experiment of two or more lines was, and the rate of inhibition was computed from 
the following formula. 
[0033] 
[Formula 11 

A ~ x joo <*> 

[0034] A: 228nm absorption value B in case an inhibitor is not included : it asked for the inhibitor concentration I at the 
time of 228nm absorption value in inhibitor addition, and 50% of rates of inhibition. A result is shown in Table 1 . 
[0035] 
[Table 1] 

Leu -Pro- Pro 9.8 
Vel -His -Leu -Pro -Pro J 8 Jtt&« 

Val - His - Leu - Pro - Pro - Pro 200 " 

Leu -Pro -Pro -Pro (lmM-C339M&«> " 
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• [0036] Example 2 The Wistar system male rat (Japanese Rat, one groups [ five ]) with a blood-pressure descent 
operation weight [ of Leu-Pro-Pro ] of 200g was anesthetized by urethane 1.5 g/kg intraperitoneal administration, and 
the total neck arterial blood pressure was continuously recorded through the transducer (SCK-590 and Nihon Kohden 
Corp.) according to the conventional method. From the leg vein, Leu-Pro-Pro dissolved in the physiological saline was 
prescribed for the patient, angiotensin I (Homo sapiens array, sigraa company) 100 ng/kg was repeated and prescribed 
for the patient after 5, 15, 25, and 35 minutes of those, and change of the mean blood pressure of order was measured. 
As contrast, what prescribed the physiological saline for the patient was used. A result is shown in Table 2, This 
peptide controlled effectively the pressure up by angiotensin I 5 minutes after administration, and, in addition, the 
operation was maintained also after 35 minutes. 
[0037] 



mm 


MEJtJl (AmmHg) 




is#a 








21 ±3 
Z2± 1 


27*6 
22±8 


29± 11 
23±6 


82±8 
22±5 


Leu - Pro - Pro 


16±6 
15±5 


24±5 
23±6 


25±4 
21 ±7 


23 ±3 
22±4 


Leu - Pro - Pro 


9± 1 
9i3 


16-6 
14±5 


16±5 
16±4 


n±4 

1613 



[0038] Example 3 Intravenous injection agent Leu-Pro-Pro is dissolved in a 20 to 100 times (volume/weight) as many 
sterilization physiological saline as this, and let the filtrate filtered with the filter (0.45 micrometers of apertures) in 
sterile be injections. 

[0039] Example 4 Tablet Leu-Pro-Pro 7 section hydroxypropylcellulose 1 section lactose 10.9 section potato starch 1 
section magnesium stearate The ethanol water-solution 20 section is prepared 60% containing the 0.1 section 
hydroxypropylcellulose 1 section. After adding the this peptide 7 section and the lactose 10.9 section and fully 
kneading, under reduced pressure, it dries, and the potato starch 1 section and the magnesium stearate 0.1 section are 
added, and it mixes with them at the obtained dry matter, and tablets with a tableting machine. 
[0040] Example 1 of reference It carried out according to the approach (J. Cereal Sci.5,1 17 (1987)) of the preparation 
Esen of gamma-zein. It is 1% in lOOg (cosmopolitan dent corn) of grinding com. The amount containing 2- 
mercaptoethanol of 5 times as many 60% isopropyl alcohol water as this was applied, and all zein fractions were 
extracted by stirring at 60 degrees C for 2 hours. Centrifugal separation of the mixture was carried out by 3,000G for 10 
minutes, distilled water of isochore and 3M sodium acetate water solution of 0.02 ** were added to supernatant liquid, 
and it doubled with pH6 with a small amount of acetic acid, it put at 4 degrees C overnight, and alpha and beta-zein 
was settled. Subsequently, centrifugal separation was carried out by 3,000G for 10 minutes, and supernatant liquid was 
freeze-dried, arid little distilled water was distributed, the dry matter was dialyzed to distilled water using the dialysis 
tube, subsequently it freeze-dried, and gamma-zein 0.4g was obtained as light yellow powder. 
[0041] 

[Effect of the Invention] According to this invention, the ACE inhibitor which has the outstanding ACE inhibitory 
action and the outstanding blood-pressure descent operation is offered. Even if it takes in the ACE inhibitor of this 
invention in large quantities for the food protein origin, its safety is very high, therefore it does not show a side effect 

[Translation done ] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this .translation. 

I This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] Angiotensin conversion enzyme inhibitor which contains Leu-Pro-Pro as an active principle. 



[Translation done] 
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[fcsfwftflj] SiiiffilS<ol6S{:W^-V-7V^^r 
y y&#Si v "3 £ # L T v £ b # «fc < *0 h h 
TVv|>*< N ;ou-^>'-Ty^r>'v>^W7y>'' 

^ryyy^imm {ec 3. 4. is. i. uitac 
Et ) mwsmi&mt: ltv >s . coh^a 
cEta, m'ifi^tii>Ty^7-y^y-y>t^r 
m&Shzmis-yzxvmzixtijy'MTyi/ 

y\ (Asp-Arg-Va 1 -Tyr-1 1 e-Hl 
s-Pro-Phe-Hls-Leu) fc*f iTttffl 
U rot<0$:7>'^5rr>'>-y I I (Asp-Arg 
-Va l-Tyr-1 I e-Hi s-Pro-Phe) 

izRtoZiti. tlx. zoryvxTy^yi iim 

ttftix7j^zTay<Mtib£imziti%zcoftm 
zis-th. jwctffc-f&iBSW'J^wyii* 

®&Z J tZ>77 : S*-yZ&&i-&tf> Z<r>7y!S*=- 
yiiACE^rtUfHcfcOtfWSJ-u TvSttftSftT L* 
7. ccoi^tc. ACE«i-^-C#fftt^r-?-H (7> 
i/'^f^^I I ) &£lZithbbWZ. VtUX'^S. 
tt^rf-K C^i^-y) **MKU iSSfcUT. Ji 

[ooo3j ACBmm^ , stix\titnx i imtit: 
mo^r-f v&mmsw) t ix s nr h ry iv 

{X)-2-*+>\,-3-X)V1i7\>7u*/MV-\ J - 
ravy) %£<r)<£f8.W&tf$'fmt>tiXto*), Z<Oo 

t>*Th?-i)MmQ®&miixmzmiz&i}tix 

&tz. SS*F. BtetoaiWia^^ift+KfcA 
CEffllfWH**aaj§a, K£E»li: UttfO^^^Tt 

{ o o o a ) ifc. f^rt* <t y<r> y vryynafcttM 
^Eb3RcOACEfflS«mS-4«iL. fcfcWiSfcfctr 

#tSf£$*VO^ (^836 0-2 3 08 5#. 36 0 
-23086*1. |S)60-23087#, &GBBB6 1 - 
36 2 26-f, R6 1-3 6 22 7^) . £*:&>ST 
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Airo-fT— fe'*)tld:ffl%**«0f-^-/U7*OT7-- 
•fe'K <fc frft*#ttft* ilflE^TS'l i: L Tfflv > a c t 
SSSftT^S (ft(3EB6 2-16 97 3 2#) . 
[000 51-^. tdt-!>wL^yA^«{S7*07 5 
y£5 0~6 0%. /;l/fU>'$'3 5~4 0%^. ± 
^TAirD9 $ yJi-t'-f y ( z e i n ) fclfflfft 
&. -twyiio. r«93SC#ft*>;h-& (J. Ce 
real S c i . 5.. 1 1 7 ( 1 9 8 7 > ) . r — t' 
10 ^V*{;liVa 1 -H i s-Leu-Pro-Pro- 

p r oz&*&tiLt-tz>mmimi><-£*iix\.^ 

(Nucleic Acids Res.JJL(5). 

1493(1985)). 

[0006] 

immmixo t-r assssj %imm%MmTm 
iav >x »±7 y i/*T y ^y^mmmmmitrnz^tt) h 
nx^i. *K&mshtix<oz.%b?. Bftwm&z 

hUMbtlhK^Xhh. ftoT#»B/j|j«Jxfc7yS> 

ttftAt ut i«ffi*m£«f£otf y ^r-f n*7y 
j/'^ry^y3a»»«iflfF»iSrigflWfic t s swt-r 

[0007 J 

W^Aiftffl^yA'^-Cft&fc -5 *>*>£ yw$# 
<T)r-*£4 yiftfc<r>7v J r7- J <£X'Wt. J itmiXWh 

30 na-5t(0<rf-HA < 7yx^-f yyy^JfiW«fflSts 

«Leu-Pro-Pro UT*»t4 7 

y^*ryi'y£&»5&18?PI*ig«**. 

[0008] 

[f6S3<0Si^!S) *«Bflk:ffifflt £ r — tf-f y 1 1 

xiitobbzi. ttM^-yxf-i-cDmmimx- 
mtihtii>bzify>vmt>miK*4y? 

40 ilfPlant Physiol. ■ 80. 623(1 

986) ) . &tzmm uzr-*4 ynRmmzif; 
t. 

[0009] *m£mzm.ftMir<x<oxu£ t 
a) r—e-iyitti^-* 5 -4 isytnyMtMzni 

TVal-Hi s-Leu-Pro-Pro-ProJ 

50 Hio~i2, iSK8o~ioox:-c5^-mfS]iiaa 
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m<. 

1 0 0 1 0 3 r>\ \V P H £ Jggm'*ttftjfi£!l9S I , 
Ca£S$8r?rCpHSr6-9£iKI£U ffiJ£5:3 0- 

R^^f^S. WSfcfaiO. 005-0. 01 
M CaC l&WO. 0 5MM>.XfSI*JgSTi£ (pH8 
-8. 5) ^«FaifcffiV^n6. ^— tf'f 

fflfliisui oosaaitc^to. i-i om&mm 

2T*S. RJGW^il3r<gB!^i8t*SBLtpH3lil 

toon) mmmsizmwmzttix'mth 

•7N^97^-(C#L» £Iitt<OH PL CK«fc 
7->-£-&$Va 1-His-Leu-Pro-Pro 
-Pr o(T)*tltitm-&ZtizX<O s Val-His 
-Leu-Pro-Pro-Pro£W<§$£#£. C 

A--;l/6 5 0SK'f^>'^^a-vh/7 7^-, j£t8 

P LCKfk'lzj: *) $ t>tZffl$if&ZbtfX'i*&. 
[0012Jb) #tCVa 1 -H i s-Leu-Pr 
o - P r o - P r o 5r o-f i/ VT $ J^T^V— \* XiiO 
7MHi¥l,TH is -Leu-Pro-Pro-Pro* 
^tiLeu-Pro-Pro-Pro$-ifeJ«S-<i-6. £ 
<0#f&Rf&i>I#. pH6^9mm*. 3 0-60 
•CT1 -24B#iafH. «85&iLT(iO. 0 5MMg 
C1SW0. lMhy^SB! ( P H8. 6)^ffifflr 

n^i/yr$y<r^r— <f<o($fflS«iS«i oo 
fifiSBtcwu, o. i-i owimmx-b*. 

100 1 3 J ZMMUf 1 0 0'CX-5ttm$tft>>Sc 

^7A?D7h/?7<-, f^JfjSffl&HPLCfrif 
tZ£'>X'nr>Zbi)<X-$&. %Wm&m\ta. ) «*• 
£b IBl^^r^ koh p l c®yj/^- ynitWz 
*->XffoZt#T$Z>. 

(00141c) ftKVa 1 -Hi s-Leu-Pr 
o-Pro-Pro. Hi s-Leu-Pro-Pro 
-P r ottz&Le u-Pro-Pro-Pr o&fijU 

mmttm ph 4-^7 (omm^3 o-^e o-c?i 

-2 4KilSHT0. JS®jfffcLT»±0. lM^xi/SslSfB 

®« i o offiagscfl u o . i-io sfigsA^a^ r & 
h. Rmmun ooxix 5 atms^th^Lxm 

[00 1 5 J BSJW^ftfttil?^ SSJE0 . 1 -6*8Jg<D 
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®RS¥CDKfr8!V\ ifi#8 0-l 2 0*CT5-12 0# 

&HPLC£ifUJ:oTfin;:i:A { TSI>. SW^O 
gSJlia) cO^tlSlffi^^rf-HOHPLCffi^ 

b ) <7)Xntt>m<,zfc ttr d . *fcb ) fc c ) <7>I*S£ 
10 [0016) Jbi2tcJ:-?-a^*l£7$y&e£JE3- 

s^r^KiiACEiasfSfcSr^-f. i^mr* 

#totlXls^$i\X^Xt>&< . $f>«)Q*#ft?%a 
LTWtfcft^. 

iooi7) m^r* fu**>* * . t Mm*?* 
< 1 1 1 oosCTWiS^ffit mmmiz ix mtz . 

mu ^mumzmLfzmmmtiitt^ 

[0018) mm Lxmmmmit. mmm** 

^ t s . isssEtt* tzmmvmm ^ix$m 
i. m*mmizmixm*i>zbtx'$i. 

[0019) mmmitmmizx mmz®itz 
mzmtti. mi tr^ivm. mm. wtwi w 

•?-<OJ: ^'SrSSaJSS'JIi^ffl^WlpiJx.tfm^ff) < p- 

[0020) 2)Ei|Bfl<o ac zmmm^^r-f- h<os 

50 «i«^S:il.wi:A 1 T&^*<, 3lfi«l-10 0% (w/ 
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5 

tlXO. 5-500nig/kg/day*<jBiTS> 

tSP£4) >5g/kgT'?>l>. 
[002 1 ) *SMfl<7>^7?- H(i#ft(CflPR LT ' 

J J ft 6 v 'IttHMtiRrNftRa L Tffl v * z. bt> T'S £ . 
**&«8ttftft. f«J&&ifULTO#&#*>ACEIt 

10022] 

SSteU ^U^Tf-HOKWtACEBSatt 20 
a) Val-Hls-Leu-Pro-Pro-Pr 

r-tf-fyo. 5 8Sr««*2 5mUc#Bk**. IN 
NaOHTpHl 2fcWLr-HMJ'*iMIIStf 

Stt^filO, 000) fefflV^^Rn^ifitCftU. TO 
ftLfc«a**IMI*M»*W:. l*l«fcpHl2WNa 
OHjJ)0i±^2 5m I fcU, 10 0*CT3 0#M!L 

RfiWc*aoi*82 5m I fcU $4>fclN HCJT 

(0023] £&fc*flO. 25*00. -05M Ca 
25MMJXHC lJgflffS (pH8. 5) 

*t) 1 8mgiJ0i7t. 40B*[S)&. 1 N HC I tP 

Hi. HzW&LXW5iff±i}its IIBtHbMftP 

- 2 0<^ ?AfcffltoLK»*-C*ai3ltt: (ffttSA 40 
<t : *7AiS$70crn. rtgl . 6 cm, WfMM 
2m I . SB$33m l/hr ) . 
[0024] &®#?y>-fi*fflV vc H P L C fc J: & 
/t^-ySriB^v -&fi£Va 1-His-Leu-Pro 
-Pro-Pro ^tlSaHSSt RfflS^tf-^ £ft 
oH«*BHKLfc (HPLCOJ&itSSrfr :*?A ->* 
-^-XttRadial PAK C-8, lOiim, 
§#B8SllDfi5;u 1 . SaSlm l/rai n, ^ai'J^S^ 
fffflSdOmM KHPO, 50mM NaSO, pH 
3. 0) : T-teh-HJ/1^2 : 3, $iiiUV2 1 On 50 
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m) . 

[0025] £aa#*5mMJKfftt(pH4. 0) T 
WftLfcS P- bB'<-JV6 5 0 S/r^AKSaioU 
0~0. 3M NaC I OlS)Ki«J&^ffiTi®£iSU HP 
LC£T£j£Va l-His-Leu-Pro-Pro 
-P r o tl5Hi[S^a$ase-7«:^o®#5rl5llR 
UC ( S P - r 3 / t-iWmUAfr : * 2 0c 

m. f*)gl. 6cm. SBSl 00m l/h r. jgiiS5m 
MftigJgffiiR ( P H4. 0)*&O0~0. 3M Na 
C I . HPLC<0®a3S5ifHiMei:l=It) . 
[0026] ®IR HPLCfctfLT 
MVa 1-His-Leu-Pro-Pro-Pro 
fcRftEOtf-^AfrftBL. pH2<0HC ITifeft 
L/d£ffli' , Jrty/M'5ASepPAK C-18(? 
*-^-Xtt) Kfli«$1*\ PH20HC I Tm.?t> 

fcffofc (#ron$OH P LC^HlSfefr : SS^jSJnfiWA 

2 5ju i x-\mmxn^<nfkwtmt) . iuvts. 

jmmtfflZen HC 1 CiSfllL. 3SST1 1 o 
XTP 2 4 B*ISKn]£M£T 5 ;mm\£ X 9fr -> £. 

[0027] CfltnSL e u £ 1 2: UAr-t/Wit^V a I 
1. 3. Hi s 1. 2, Leu]. Pro 3. 1 
fc£9. Val-His-Leu-Pro-Pro-P 
ro*»H«T*fc. MMHfr*)ltJWi6 5 9 (M 
+ 1 ) T'£> •) . JifB^T^F^&^flfc-aU:. 

[00 28] b) Leu-Pro-Pro-Pro<0S8 

lb^l*)tt) (5mg/m lj$R) £0. 0 5M MgC 
ISSO. lMMMffi® (pH8. 6) 800julfc 
>8fl?L»#iffifcU:. 300juM Val-His-L 
eu-Pr o-Pro-Pro 5 0>u 1 tU%$&2 0 
0* I £iS£U 3 7t:T'2 3^iaKlB$-t*-/c. RIB 
tt. EfSSJOHPLCT'^jftLeu-Pr o-Pro 

- p r o t mixsaNX&tii t:-^ *@ir tr $ m 
itm'ft^ti c h p l c£ai*# : mth y vuasis 

»<7)pH5r2. 5iLfciLaW4ttlS;10ii 

e u * 1 1 Uc^/Ht^V a 1 0. 16, Leu 
1. HIsO. 19. Pro 2. 51fc&0. Leu 
-P ro-P r o-P r ojWDlRT&fc. 
[0029] c) Leu-Pro-ProOtl3B! 
6. 3mM Le u -P r o-P r o-P r o 20 0 
>uli:12N HC I 200m 1 Sril^-L. 1 00X7C 

i ovtm.'mw.&i.z.mwt:. outh p Lctct 

4jSa-C^L eu-Pro-Pro t |51(ii520t:-? 
( 3 . 18mm) tt^WWHURT* ^ . ( S!t^ 

p</P^tt Llchrosorb RP- 
SelectB 5 « m, 1 m 1 /m i n v 
U^iMflflRK (PH2. 5) :T-feh-Vy;U=5 : 
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1, &itJUV21 Onm) . 

(0030] d) Val-His-Leu-Pro-P 

Val-Hi s-Leu-Pro-Pro-ProiO 
Jjec) tmizlXKt:. 
I 0 0 3 1 J e ) AC EWWmcDMS. 

-J \Z LXWz&<71- HOAC Emm*** 

y/T-kbVA-^^-SSOm IO0. lM*->Bi7-h 
'J^AJgffi® ( P H8. 3)IC80>U 4 0. 00 0 10 

(0032) S^rtr-'iSftfctiCSPfKO. 03mlA 
tl, ■IflicSBfcLT. 0. 2 5 m J (DbT'J/l-'t X^- 
i^/UcM (®U?SS5mM, NaC 1 300mM 
SO) tWniU ov^iETV^r^^S&Bi* 
»0. lmlSrjDi. 3 7*CT'3 0^HSIS^^. ** 

Leu-Pro- Pro 
Vol -His -Leu -Pro -Pro 
Vol - His - Leu - Pro -Pro- Pro 

Leu -Pro -Pro -Pro 



(5) ^¥10-2 1224 5 

8 

tzlk. 1. SmlcOl^x-f/HSriDi.. BH&xf-/Mp£ 
JfiasSiafc t7 »;/HW>2 2 8 n mT'<0®lRffiSriBI£ 
U ^frfcESySlifc U:. iOftfpT*WBB 
S»05r*l:^V^<O2 2 8nmCO©IRiiU«a»JO. 3 

5 icnxizmmm^ mmmzxn 

(0033) 
Wll ' 

( 0 0 3 4 ) A : nfHH***&«''*602 2 8 nm® 
JRfB 

B : V8LmmilW)tS>&<02 2 8 n mifilRfi 
ffl$$5 0%<9i$<0lflSM^ I 

(0035) 
1511] 

U<M> «# 
9.8 *»W 
18 itfifl 
200 » 
(lmM?33KIB8) 



[0036] Leu-Pro-ProOfoflE 

(*ffl2 0 0 g«0W i s t a r^Jllt? -v h ( 0*7 v h 
(«> . 185E) S^L^Vl . 5 g/k gJKJ!2l*)!£ 

a— *- (SCK-590. B#ft« (tt) ) *rtL-T 

ftLeu-Pro-Pro^4U -5-^5, 15.2 



30 



KfctfS:* 5 7H*c>7 y r y i' y 1 c J: & #1E£$WI 
HCWML. *WfflB»±3 5#8Hckfr*Jft$lT^ 

(003 7) 
(£2] 





JftLHJb* (AraraHg) 




16 


2S#» 


35#f* 




21 ±3 

22 2: 1 


27 ±5 
22±8 


29± U 
23±B 


32±8 
22±6 


Lou - Pro - Pro 


i6±e 

15±5 


24*5 
23±5 


2524 
21 ±7 


2313 
22±4 


Leu - Pro - Pro 


9± 1 
B±3 


15±6 
14 ±5 


16 ±5 
16 ±4 


17 ±4 
16±3 



[0038] SMMl MR&MR 
Leu-Pr o-ProS-2 0-10 0fg 

<?l£0. 4 5Min) ■«P3iL.fc« ! ««a»*k't*. 
(0039)Sitfil4 

Leu-Pro-Pro 7t& 



AtfrM?-* IS? 
X-fT'JVKV^s'tfA 0. IIP 

t Ko* S/7*o£/m/l/0-x 1 g?££06 0%x?V 
-/U*fgiR2 0gS£!TOU *^7-f-K7g?*>J:V7 7 
h-;U0.'9J»*Al*T%#(:iMlfctt. «ETT 



10. 913! *50 mZ*)W&tb. 



9/13/2007, EAST Version: 2.1.0.14 



( 

9 

[00401 &#ffHl r-^y<ntm 
E s e nW^f (J. Cereal S c i . 5_, 1 1 
7 ( 1987)) C«StTlT->£. o ^bZ. I 

(WMmfyha-» ioog»=i% 2-*tunr 

fSfiSrSni.. 6 0^T'2B$faBMtf4.ItKJ:D£-<f4 
yffl^SrttHJL^. ig^H5$:3. 0 0 0GT1 OftiS-fc 
#81 L . ±»fc*9*)IIS*&tf 0 . 0 2 3<0 3 MflHR 
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owc3, oooGTio#»MHtu ±mmm 

[004 1 ) 

[»9JO?»m] **rafcJtfttfftftfcACEHWWBSr 
felXCHWBEBTfflB&^f * AC ERLgftWlttSfc. 
*. *»JI«>ACEIlWIWtAiBi*^^*(MW>fc» 



(5i)int.ci.« me* Fl 

C 1 2 P 21/06 A 6 1 K 37/18 



**»o< tf m« 1 TS 1 $ 3 ^I3l«tf5 

<72HW»"B* S 

35« JRo < (f ffiJJt 1 T S 1 $ 3 



i fmmmBm 2t@2o» 2^ra^a 

(72)&f!Bg 

^3£!IUjffli1i4>& 1 TS 2$117# 
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